Interleukin-1alphabeta gene-deficient mice show reduced nociceptive sensitivity in models of inflammatory and neuropathic pain but not post-operative pain.
The pro-inflammatory cytokine interleukin-1 (IL-1) has been implicated in both inflammatory processes and nociceptive neurotransmission. To further investigate the role of IL-1 in different pain states, gene-disrupted mice lacking both IL-1alpha and IL-1beta genes (IL-1alphabeta (-/-)) were characterized in inflammatory, neuropathic, and post-operative pain models. IL-1alphabeta (-/-) mice showed normal sensorimotor function as measured by the rotorod assay compared to control mice (BALB/c). Acute and persistent formalin-induced nocifensive behaviors were reduced by 20% in IL-1alphabeta (-/-) mice as compared to control mice. IL-1alphabeta (-/-) mice also showed reduced inflammatory thermal and mechanical hyperalgesia compared to controls following the intraplantar administration of carrageenan or complete Freund's adjuvant (CFA). The duration of inflammatory hyperalgesia was shortened in IL-1alphabeta (-/-) mice versus controls in the CFA model. In contrast, deletion of IL-1alphabeta did not change the extent or the duration of post-operative pain developing after skin incision of the hind paw. Finally, time to onset, duration, and magnitude of mechanical allodynia were reduced in two models of neuropathic pain, spinal nerve L5-L6 ligation and chronic constriction injury of the sciatic nerve, in IL-1alphabeta (-/-) mice versus controls. These results demonstrate that IL-1alphabeta modulates both the generation and the maintenance of inflammatory and chronic neuropathic pain and that IL-1 may modulate nociceptive sensitivity to a greater extent in conditions of chronic as compared to acute pain.